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App. 
Alt. 
of D 


Horizontal Parallax of the Moon. 


53' 54' 55' 5 6 ' 57' 5 8 ' 59' 6o M 6 



5 2 
5 Z 
5 2 
'4 5i 
i) Si 



21 49 

22 49 

2 3 49 

2 4 48 

25 48 


5 S' 56' 

55 56 

55 5 6 

55 5 6 


58' 59' 60' 

58 59 60 

58 59 60 

58 59 60 

58 59 60 



55 56 57 58 59 60 61 62 

55 5^ 57 58 59 60 61 62 

54 55 5 6 57 5 8 59 60 61 

54 55 5 6 57 5 8 59 60 61 

54 55 S 6 57 58 59 60 61 


53 54 55 

53 54 55 

53 54 55 

5 2 53 54 

5 2 53 54 


5 2 53 54 

5 2 53 54 

5* 5 2 53 

51 5 2 53 

5i 5* 53 



57 58 59 60 

57 58 59 60 

56 57 58 59 

5 6 57 58 59 

5 6 57 58 59 



49 5° 

49 5° 

49 49 

48 49 

48 48 


55 56 57 

54 55 56 

54 55 '56 

54 55 5 6 

54 54 55 


53 54 55 

53 54 55 

5 2 53 54 

5 2 53 54 

5 2 53 53 


5 1 | 5 2 53 

5 2 53 

51 52 

51 52 

50 51 


58 58 59 

57 58 59. 

57 58 59 

57 58 59 

5 6 57 58 


5 6 57 58 

56 56 57 

55 5 6 57 

55 5 6 57 

54 55 5 6 


54 55 5 6 

53 54 55 

53 54 55 

5 2 53 54 

5 2 53 54 



























































































































































































































Continuation of the Table for turning Degrees and Mi- 
nutes into Time, and the contrary. 


V 

H* M. 

D. 

H. M. 






241 

l6. 

4 

271 

18. 4 

301 

20. 4 

331 

22. 4 

242 

l6. 

8 

272 

18. 8 

3 ° 2 

20. 8 

332 

22. 8 

2 43 

l6. 

12 

2 73 

18. 12 

3=3 

20. 12 

333 

22. 12 

244 

l6. 

16 

274 

18. 16 

3°4 

20. 16 

334 

22. 16 

2 4 S 

l6. 

20 

z 75 

18. 20 

3 ° 5 

20. 20 

335 

22. 20 

246 

l6 . 

2 4 

276 

18. 24 

306 

20. 24 

33 6 

22. 24 

2 47 

l6. 

28 

277 

18. 28 

307 

20. 28 

337 

22. 28 

248 

l6. 

3 2 

278 

18. 32 

308 

20. 32 

33 8 

22. 32 

249 

l6. 

3 6 

2 79 

18. 36 

3°9 

20. 36 

339 

22. 36 

250 

l6. 

40 

280 

18. 40 

310 

20. 40 

34 = 

22. 40 

251 

16. 

44 

281 

18. 44 

311 

20.44 

34 i 

22.44 

252 

16. 

48 

282 

18. 48 

312 

20. 48 

342 

22. 48 

253 

16. 

5 2 

283 

18. 52 

3i3 

20. 5 1 

343 

22 . J 2 

2 54 

16. 

5 6 

284 

18. 56 

3 H 

20. 56 

344 

22. J 6 

2 55 

I 7 - 

0 

283 

19. 0 

315 

21. O 

345 

23. O 

256 

iT- 

4 

2 86 

19. 4 

316 

21. 4 

34 6 

2 3 - 4 

2 J 7 

17 - 

8 

287 

19. 8 

il l 

21. 8 

347 

23. 8 

2 f8 

i 7 - 

12 

288 

19. 12 

318 

21. 12 

34 8 

23. 12 

259 

17 - 

16 

289 

19. 16 

3 ! 9 

21. 16 

349 

23. 16 

260 

17 - 

20 

290 

19. 20 

320 

21. 20 

35 ° 

23. 20 

261 

*7- 

24 

291 

19. 24 

3 2 i 

21. 24 

35i 

23. 24 

262 

!?• 

28 

292 

19. 28 

322 

oc 

352 

23. 28 

263 

17 - 

3 2 

2 93 

19. 32 

3 2 3 

21. 32 

3 S3 

23. 32 

264 

17 - 

36 

2 94 

19. 36 

324 

21. 36 

354 

23. 36 

265 ' 

17 - 

40 

2 95 

19.40 

325 

21. 40 

355 

23.40 

266 

17 - 

44 

296 

19.44 

326 

21.44 

356 

23.44 

267 

17 - 

48 

297 

19. 48 

3 2 7 

21. 48 

357 

23.48 

268 

i 7 - 

S 2 

298 

19. 5 z 

328 

2I< 52 

35 8 

23.52 

269 

i 7 - 

S 6 

299 

19. 56 

329 

21. j6 

359 

23. 56 

270 

18. 

0 

300 

20. 0 

33 <J 

22. O 

360 

24. O 
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A Correct 'TABLE 

OF THE 

Longitude and Latitude of the principal Zodia- 
cal Stars proper to take the Moon’s Diftance 
from, for finding the Longitude at Sea. 
Deduced from Dr. Bradley’s Obfervations. 


Beginning of 1767. 

Mag- 

nitud. 

Longitude. 

Latitude. 

S. 0 / u 

° / // 

y Pegafi 

2 

0. 5.54.38 

12. 35. 35 N 

* a Arietis 

2 

1. 4. 24. 20 

9. 57. 30 N 

a. Ceti 

2 

1. 11. 3 -S 6 

12. 36. 16 S 

* Aldebaran 

1 

2. 6. 32. 3 

5. 29. 2 s 

0 Tauri 

2 

2. 19. 19. 19 

5. 21. 59N 

a Orionis 

I 

2.25.30. 5 

16. 3. 31 s 

* Pollux 

1. 2 

3. 20. 0. 16 

6. 40. 5 N 


1 

3. 22. 34. 29 

15. 58. 8 S 

* Regulus '■ 

1 

4.26.35.31 

0. 27. 27N 

3 Leonis 

a 

5.18.23. 9 

12. 17. 8N 

* Spica Virginis — 

1 

6. 20.35.31 

2. 2. 11 S 

a Libra 

2 

7. 11. 50. 11 

0. 21. 48 N 

3 Libia — 

2 

7. 16. 7. 23 

8. 31. 32 N 

* Antares — 

1 

8. 6. 30. 40 

4. 32. 17 S 

a Sagittarii 

2.3 

9. 9. 7.59 

3. 24. 55 S 

* a Aquila 

I 

9. 28. 29. 13 

29. 18. 36N 

* 3 Capxicomi — 

3 

10. 0.47.37 

4. 36. 46 N 

* Fomalhaut 

1 

n. 0.34.47 

21. 6. 28 S 

* a Pegafi 

2 

11. 20. 14. 30 

19. 24. 38 N 


N. B. Thofe Stars only marked with Afterifcs are made ufe 
of in the Difiances of the Agronomical and Nautical 
£phemeris. ■ 


B 
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TABLE t© find the- Aberration of a- 
Zodiacal Star in Longitude. 

i Aberration * in Longitude. 




A TABLE for 
chufing properStars 
for obferving the 
Moon’s Dirt 1 , from. 







































A TABLE for finding the Correction of tshe Moon's Lonr 
gitude or Latitude, obtained by Proportion from the Places 
calculated for Noon and Midnight 

iApp. Time Second Difference of Moon’s Place. 1 

Liter Noon or M y_ 1 


after Noon 
or Mid- 
night. 


/ 

7 ' 

8 7 

9'j lo' night. 


// 

If 

11 a H. M. 

0 

0 

0 

O O 12. O 

2 

3 

3 

4 4 it- 5 ° 

5 

6 

6 

7 8 11. 40 

7 

8 

10 

11 12 11. 30 

9 

11 

13 

14 16 11. 20 


1 I 2 2 2 3 3 4 4 ix. S° 

2 2 3 4 5 6 6 7 8 II. 4 o 

2 4 5 6 7 8 10 11 12 11.30 

3 5 6 8 91113^ _x6 11. 20 

■4 — 6 8 ~To 12 13 15 17 19 11,10 

5 7 9 n 14 16 18 21 23 ii. o 

; 8 10 13 16 18 21 24 26 10. 50 

6 9 12 15 18 21 24 27 30 ro. 40 


9 Hi ‘ 9 l 2 3 


18 21 

25 

29 3 2 ' 

36 10. 20 

19 23 

27 

3 1 35 

39 to- 10 

21 25 

29 

33 37 

42 10. 0 

22 27 

3 1 

35 4 ° 

44 9 - 5 ° 

I s * 

GO 

33 

3 8 42 

47 9 - 4 ° 


5 

5 10 « 

5 n 16 22 27 32 

6 11 17 23 28 34 

6 12 17 23 29 35 

6 12 18 24 30 36 

6 12 18 25 31 37 

6 13 19 25 3 Z 3 8 

6 13 19 26 33 39 

7 13 20 27 33 4 °' 


15 20 25 30 
15 21 26 3 1 


34 39 
36 41 

3 8 43 

39 45 

4 1 4 6 

42 48 

43 49 
4? S*l 

46 52J 

47 53 


4. 10 7 14 20 z 7 34 4 1 47 54 ° 8 7 - 5 ° 

4.20 7 14 2i 28 37 41 48 55 62 69 7.40 

4.30 7 14 21 28 35 42 49 56 63 70 7.30 

4 40 7 14 21 28 36 43 50 57 64 71 7.20 

4.5° _7_j4-22 29 36 43I 50 58 65 72 1 7.10 

77 o 7 15 22 29 36 44 51 58 66 73 7. o 

5.30 7 >5 22 3° 37 45 52 60 67 74 6.30 

6. o 7 13 22 30] 37 451 5*1 60 6 7 75 6- ° 

Add the Correction to Jjie Moon’s Longitude or Latitude, 
when the Motion in 1 2 Hours is decreeing ; and fubnraCt it 
£0111 the fame, syhen the Motion in 12 Hours is incrcafmg. 

P 2 


44 49 
47 S 2 
49 54 

51 5 6 

5 2 t8 

54 60 “ 

56 62 

57 64 

59 65 

60 67 

rin ~68 " 

62 69 

63 70 

64 7! 

h 21 . 

66 '73 

67 74 

» 67 75 
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Mouth of the Southern Pilh, Fomalhaut, - - * 1 34 1 * 11 

Shoulder of Pegafus, — • * — : 0 2 343- 9 

Wing of Pegalus, Markab,. -- v - i.- r <*■ I 343* 
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A TABLE of the Multipliers of the Dif- 
ference between the Moon’s Longitude 
computed, and that inferred from Obfer- 
vation, to find the Error of the Ship’s 
Account in Longitude. 


Enter with hourly Motion of } , or Dif- 
ference of hourly Motions of 0 and ) , 
according as } ’s Diftance is taken from 
a Star or the Sun. 


Ho. Mo. D 
ordiffe.Ho. 
Mo. 0 Sc) 

Multi- 

pliers. 

Ho. Mo. I 
ordilfe. Ho. 
Mo. 0 Sc 5 

Multi- 

pliers. 

/ // 


/ n 


2 S -45 

35 .o 



26. 0 

34.6 

32. 0 

20,1 

26. 15 

34.3 

3 2 - IS 

27.9 

26. 30 

34.o 

32.30 

27.7 

26.45 

33.6 

32. 45 

2 7.5 

27. 0 

33.3 

33 - 0 

27.3 

27. 15 

33 .® 

33- if 

27.1 

27. jo 

32.7 

33 - 3 ° 

26,9 

27-45 

3 2 .4 

‘ 33 - 45 

26,7 

z8, 0 

32.1 

34 - 0 

26,5 

28. 15 

31.8 

34 - IS 

26,3 

28. 30 

3>.6 

34 - 30 

26,1 

28. 45 

3i.3 

34 - 4 S 

25.9 

29. 0 

3 >.° 

35 - 0 

25.7 

29. 15 

3 °. 8 

35- 15 

25.5 

29. 30 

3 °. 5 

35 - 3 ° 

25.3 

29. 45 

3°.2 

35-45 

25,2 

30. 0 

3 °.° 

36. 0 

25,0 

30. 15 

29.7 

3 6 - 1 5 

24,8 

30. 30 

29.5 

36- 3 ° 

24.7 

3 °- 45 

29.3 

t 3 6 - 45 

24.5 

31. 0 

29,0 

37 - 0 

24.3 

3 1 - 1 5 

28,8 

37 - IS 

24,2 

3 1 - 3° 

28,6 

37 - 3 ° 

24,0 

31-45 

28,3 

37 - 45 

23,8 



38. 0 

23.7 


A TABLE of the 
Deprelfion orDip 
of the Horizon of 
the Sea. 


Elevation 
of the Eye 
above the 
Sea in 
Feet. 

Depreflion 
the Hori- 
zon of the 
>ea. 

/ // 

I 

0. 57 

2 

1. 21 

3 

i -39 

4 

i- 55 

5 

2. 8 



6 

2. 20 

7 

2. 31 

8 

2. 42 

9 

2. 52 

10 

3 - 1 

12 

3 - 18 

14 

3 - 34 

l6 

3 - 49 

18 

4 - 3 

20 

/ 

4. 16 

22 

4. 28 

24 

4.40 

26 

4. 52 

28 

5 - 3 

30 

5 - 14 

35 

5-39 

40 

6. 2 

45 

6. 24 

5 ° 

6.44 

60 

7.23 

70 

7 - 59 

8c 

8. 32 

90 

9 - 3 

100 

9-33 


Digitized by Google 




[ *f 3 


. Right Afcenfions and Declinations of fome of the 
principal fixed Stars. 

Deduced from Dr. Bradley’s Obfervations. 


Jan. i, 1767. 

Right Afcen- 
fions. 

Ann. 
Varia. 
in AR. 

Declination. 

Ann. Va- 
riation 
in Decli- 
nation. 

Magnitudes. 

Stars Names. 

0 / // 

// 

0 / 11 

/ 

y Pegafi 

0. 18. 58,4 

46,2° 

13- 53- 15,3 N 

+ 20,04 

2 

a Arietis 

28. 31. 18,4 

50,06 

22. 21. 02,5 N 

- 

-17,64 

2 

a. Ceti 

4 2 * 3 1 - 53>* 

46.93 

3. 9.44,1 N 

- 

-14,80 

2 

Aldcharan — 

65. 38. 36,6 

3C4I 

16. 1. 18,1 N 

- 

- 8,32 

1 

Capella 

7+.S2.4C7 

66,03 

45. 43. 39,0 N 

- 

b 5» z8 

1 

Rigd 

75* 5 ° • j 3.8 

43.3° 

8. 29. 1 5,4 S 

- 

- 4.94 

I 

/iTaurt 

77. 53. 44.6 

56,80 

28. 23. 17,7 N 


- 4,24 

2 

iOrionis 

85.38.28,4 

48,75 

7. 20.35,9 N 

- 

- 1,56 

I 

Sirius 

98.43. 19,2 

40,35 

16. 24. 28,1 S 

- 

- 3,10 

1 

Caftor 

109. 55. 3 2 >8 

5 8 > is 

32. 22. 36,4 N 


- 6,80 

2 

Procyon 

111.46.33,3 

48,08 

5.48.32,1 N 

- 

- 7,4 2 

1 

Pollux 

112.45.37,6 

56,27 

28. 34. 9,1 N 

- 

“ 7,72 

2 

Regulus 

148. 59. 12,7 

48,60 

13- 5-49,6 N 

- 

-17,17 

1 

Spica Virginis 

198. 14. 15,0 

47> 2 7 

9. 56. 17,0 S 

+ 18,97 

I 

Ardlurus 

2 it. 15.49,2 

4 2 »3 2 

20. 24. 31,9 N 

— 

-17,16 

I 

Antares 

243. 47.25,3 

54.9 Z 

2 5- 53- 36,3 s 

+ 8,89 

I 

s Sagittarii 

272. 10. 43,6 

59,95 

34.28. 7,5 S 


- 0,72 

2 

x Aquilte 

294.51. 5,j 

43,54 

8. 16. 3,8 N 

+ 8,40 

1 

2 at Capricorni 

301. 16. 42,4 

50,20 

13. 15. 0,2 S 

—10,40 

3 

Fomalhaut.— 

34 1 - I0 - 55.5 

50,67 

30.51. 1,2 S 

— 

-18,97 

1 

1 Pegaii 

343- *7- 35»7 

44-75 

13. 57. 20,4 N 

+ 19,20 

2 
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ilaongrtudcs flftd Latitudes of fome of the principal 
fixed Stars. 


Deduced from Dr. Bradley’s Obfcrvations. 


1767. 


•Stars Names. 


y Pegafi — - 
j <t Arietis— - 

[■sffGeti 

AJdebaran 
Rigrf 


* CapeHa — , 

j li Tauri 

P*Qrionis — »- 
Sirius — . . 
Caftor 


Pollux — - 
Procron — 
fiegtilus — 
Spies Virginis 
'Ardhtrus 


A mares — - — 

s Sagrttarii 

et Aqurl* — — 
2 A Capricorn i 
Fomalhaut — 
a Pegafi 


Longitude. 


r 5-54- 38,5: 
o 4. 24. 20,0 
”• 3. 56,0 

n 6.32.02,5 

13. 34. 26,0 


18/36. iijO 

*9. 19- J9>® 

25. 30. 05,0 
$10. 52. 26,0 
l6 - 59- fi.o 


20. 0,16,0 
22.34.29,5 

4126.35.31,0 
-20. 35. 32,0 
20. 59.04,0 


■t 6. 30. 40,0 
V 1.49.47,0 
28. 29. 13,0 
,as o. 36. 19,0 
N 0.34.47,0 
20. 14. 30,0 


Latitude. 


.0 / 


* 2 - 35* 34*5 N 
9. 57. 30,-0 N 
12. 36. 16,0 S 
5. 29. ©2,0 S 
31. 9. 10,0 S 


22. 51.-46,0 N 
5. 21. 59,0 N 
16. 3. 31,0 S 
39. 32. 55,0 S 
io. 4. 35,0 N 


6.40.04,5 N 
15. 58. 08,0 S 
o. 27. 27,0 N 
2. 2. ii,o S 
30. 54. 10,5 N 


4- 32. 17.0 S 
ix. 0.45,0 S 
29. 18. 36,0 N 
6. 57. 16, c N 
21. 6.28,0 S 
*9- 2 4- 37>5 N 


1 

2 

1 
1 

2 
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U S E 


OF THE PRECEDING 

TABLES, 

WITH 

RULES 


TO CLEAR. THE 

APPARENT DISTANCE 

OF THE 

Moon from a star. 


or the Effects or 

REFRACTION and PARALLAX. 


To find the Effett of Refraction. 

I N Table I. find what Number anfwers to the two Alti- 
tudes of the Moon and Star, the leffer of the two Altitudes 
being found at the Top of the Table, the ether in the firft 
Column on the left Hand. 

Prefix the Index 2 to this Number (confidered as the deci- 
mal Part of a Logarithm) and add it to the logarithmic Co- 
fecant of the apparent Diltance of the Moon and Star ; and, 
abating 10 from the Index of the Sum, find what natural 
Number anfwers to it in the Table of Logarithms. 

From this Number fubftratt that ccrrefponding to the given 
Diftailce, and to the leffer of the two Altitudes in Table U. 
if the Diilance is lefs than 90° ; or add them together, if the 
Diftance exceeds 90°; the Remainder or Sum is the 

C 2 ••• '• pi 


li 

i 


I, 


Digitized by Google 


4 [ » ] 

of Refraction in Seconds ; which added to the obferved Di- 
ftance, gives the Diftance cleared of Refraction. 

In any of the Cafes falling On the right Hand of the black, 
waving Line, or if both Altitudes exceed 50°, the Effedt of 
Rdffa&on may be had atronce by Table III. . ; : 

v . . . A. 

To find the Effedt of Parallax. 


Add together the proportional Logarithm of the Moon’s 
horizontal Parallax, the logarithmic Cofecant of the Star’s 
Altitude corrected for Refraction, and th$ logarithmic Sine 
of the Diftance eleored from RefraCtion; the Sum, abating 
20 from the Index, will be the proportional Logarithm of a 
firft Arc. 

Add together Ihe proportional Logarithm of the Moon’s 
horizontal Parallax, the logarithmic Cofecant of the Moon’s 
Altitude Corrected for* RefraCtion, and the Tangent of the 
Diftance cleared from Refraction ; the Sinn, abating 20 from 
the Index, will be the proportional Logarithm of a fecond 
Arc. - , •, 

Then, if the Diflance is leL than 90°, the Difference of 
thefe ,two Arcs is the principal EffeCt of Parallax (or Paraljax 
in Diftance); which added- to or fubitrafted from the Di- 
ftance corrected for RefraCtion, according as the firft Arc is 
lefs or greater than the fecond, will give the Diftance cor- 
jeCted for the principal EtffeCt of Parallax. 

.But if.the Diftance exceeds 90°, the Sum of the two Arcs 
is to be taken inftead.of their Difference, and is to be fu li- 
ft raCted from the Diftance corrected for RefraCtion. 

In Table IV. in the Column marked above with the Di- 
ftance, find the two Numbers anfwering to the Parallax in 
Diftance and in Altitude; their Diftercnce is the fecond Cor- 
rection of Parallax in Seconds ; which, added to or febftraCted 
from the Diftance corrected for ReffaCtto* and principal Ef- 
fect of Parallax, according as the Diftance is lefs or greater 
dun 90°, will give the OorreCt or reduced Diftance. 


[ »< ] 


Example I. 


Let the apparent^ ? • > " 

Altitude of the 1 24. 48. . 
Star be . . } 

OftheMdbn’sCentre 12. 30. 
ObfervedD.iftance 1 
of the Moons fc n 1 
Centre froth the f 1 * 

Star . . . J 


The Moon’s horizontal 
Parallax , • . 
And confequent(y Pa- 
rallax in Altitude, 
by p. 3d of Tables, 

IS • • t 4 0 


I // 
S'6. 15 

55 * 


In table I. the Number anfwering to '24®, and 12* of Al- 
titude is *411, and to 23 and 12 of Altitude is J 5 1 1; there- 
fore i° Infereafe of the greater Altitude produces an Increafe 
of 100 ia the tabular Number. Say then, by the Rule of 
Three, If i° or 60' give 100, what will 48' (the Excels of 
the greater Altitude above 24®) give? the Anfwer is, 80 j 
Which, added to 14H, gives 1491, the Number corredted 
for exceeding Minutes cf greater Altitude. Moreover, 24“ 
and i2 d of Altitude . giving 1411, as above, and 24 and 13 
giving 1232 ; therefore, i° Increafe of the lefler Altitude 
gives 179 Dec re a fe of tire tabular Number. Say therefore, 
by the Rule of Tbree> Ifi® or 6c/ give 179, what will 30* 
(the Excels of the Idler Altitude abovq 12°) give ? the An-, 
fiver is, 89 ; which, fubftradted from 1491 (the tabular Num- 
ber corredted for exceeding Minutes of greater Altitude) 
leaves 1402 for the tabular Number corredted alfo for the' 
eiccefeding Minutes of the lefler Altitude ; 

To which prefixing the Index 2, it will be . 2.1402 

Log. Cofec. obfeived Diflance ji°, 28' « . 10.1066 


12.2468 

Rejefting 10 from the Index, we have 2.2468, which is tie 
Logarithm of 1 76". 


In' Table II. under the Column intituled to® and above, 
anfwering to the Drftance 3 1° is 90", and anfwering to 52° 
is 86" ; therefore to 5 1°. 28' there anfwers 88" ; which fub- 
ftTadted from 176", leaves the Effedt of Refradtion 88". 

‘ e in 

Opferved Dilbmce . . . . .. . . 51.28. 35 ^ . 

Effedt of Refraction . .. . i + 1. 28 

Diflance cleared of Refradtion . . 51. 30. 3 ’ 

For 
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For Parallax. 


App. Alt. of ) •, 4 'g 
the Star 5 ♦ 

Refraction in ) , 

Alt. fubftr. J 


Refraftion in ) 

Alt. fubftr. J * 


Alt. cofr. for 7 , 

Refraftion J 


Alt. corr. for ) 6 

Refraftion J I2 ‘ 20 


0 1 

Cofccaat 24.46 . 

Sine dift. 51.30 . 

Proportional Log. of 1 
horizontal Paral- > 
lax 56'. . j 

10.3778 

9.8935 

0.5051 

0 1 

Cofecant . 1 2. 20 . 
Tang. dift. 5t. 30 . 
Proportional Log. of! 
horizontal Paral- > 
lax 56'. • j 

10.6669 

10.0994 

0.505I 

• 

20.9214 


21.2714 

Rejecting 20 from thefe Sums, 


/ If 


The Arc anfwering to the propor. Log. 9214 is 30. 7 

I.2714 is 9.38 

Their Difference 20. 29 is 
the principal Effeft of Parallax, or Parallax in Diftance, tc. 
be fubftrafted; becaufe the lirft Arc is greater than the le-. 

eond. 0 / it. 

.... 51. 3°- 3 

. . . . — 20. 29 


Diftance corrected for Refraftion ... 

Parallax in Diftance 

Diftance corrected for Refraft. and Par. in Dift. 5** 9 - 34 

In Table IV. under ;i°, and againft 55' the Paralhx in 
Altitude is 20" ; in the fame Column againft zo the Paral- 
lax in Diftance is 3"; which fubftrafted front 20 , leaves 
,-1/ for the fecond Correftion of Parallax, to be added. 

‘ ' . 0 I 11 

< 5 1 * 9 * 34 

+ . *7 


Reduced Dift. cleared both of Refr. and Par. . S *• 9 - 5 1 

N R The proportional Parts for the Minutes of the two 
Altitudes hi Table I. may be found alfo by the Rule of 
Praftice or by Decimal Multiplication, as well as by the 
E “f Tto Thus .0 fad the proportional Part a»W 
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ing to 48', the Excefs of the greater Altitude Above 48°, I 
find, by the Rule of Practice, if 1®, or 60', give the Dif- 
ference 100, 30 / will give 50, 15' will give 25, and 3' will 
give 5 ; therefore 48' will give 30 + 15 4- 5 — 80, as be- 
fore. Or, by Decimal Multiplication, considering that 48' 
is T * ff of 6o', 1 multiply the Difference 100 by X * B , which 

f ives the PrcduCt 80, as before. The decimal Part any Num- 
er of Minutes is of 60 7 , may be feen at one Comer df 
Table I. again!! the given Number of Minutes found in the 
Column there marked for Seconds. 


Let apparent Alt. 1 
of the Star be 


Centre 


Example II. 

Jo 1 II, 

The Moon’s horizontal ' 

J ^s- 

Parallax ... 

:re 27. 30. 

Whence the Parallax in ' 

V 102. 30. 0 

Altitude, by p. 3d ; 


/ n 

S 7-3 

S*- 


t 


The Number in Table I. for the Altitudes 27® and 15® is 
1176, the Difference for 1® Increafe of the greater Altitude 
being 4- 75, and of the lcffer Altitude 123 ; whence the 
Correction for the Excels 30' of the greater Altitude is +37, 
and the Correction for the Excefs 25' of the lelTer Altitude is 
— SI- 


Whence the Number from Table I. corrected, is 
1 176 +37 — 51 = 1x62, or prefixing the In- 
dex 2, is •' • , . . 

Cofeoant of Dili. 102° 30' =Cofecant 77°. 3 o', 
the Supplement to i8o® 


2.1162 

10.0104 


*2.1266 

11 

Rejecting rfo from the Index is Log. of . J34 
Number in Table II. to be added, be- 1 , 
caufe Diftance is abpve 99® ... j"*’ 


Effect of Refraction . ...... 159 *= 39 n 

Obferved Diltanpe .......... 102. 30. o 

Effect of Refraction -j- 2. 39 


Pittance cleared of Refr<iCtipn ...... , 102. 32, 39 


For 


1 
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t 24. I 


For Parallax. 


Prop. Loot, of horiz. \ . 

Parallax 57 '• 3" } °-‘99°i 
Cofec. of .the Star's' 
app. Alt. ic°. ac* 

' — Refrad. 3' :r= 10.5768 

- 15*. 22/ . 

Sine Dirt, cleared of' 

Refrac. 102°. 33' 
or 77 0 . 27', its 
Supplem.to 180°, 


|Propor. Log. of the 
Moons hor. Par. ( 

57'- 1 " 

Cofec.of theMoon’s } 


-i 


9-9 8 9S 


J *0.0653' 




27Z. 28' _ 

|Tang. Dili, clear of") 
Refrac. 102°. 33' 
or 77®. 27', its 
Supplent to i8o°J 

|p.rpp. Log. of 5 '.5 2" 1 
or Arc ?d , , J 


o- 4 W* 


10.6524 


41.4870 


Prop. Log. of 15. 32 
pr Arc ift 
Arc 2d to 
be add- 
ed, be- 

caufe V +c. C2 
DHL is 
above 
9°° 

Principal S 
Effeft I 
of Par. > 21. 24 
or Par. 1 
an DilL J 

. , t n 

In Table IV. Parallax in Altitude 5 1 gives 5 
Parallax in Diftance 21 , . 1 


Difference . . . 4 

o . J 1/ 

Diftance cleared of Refraftion 102. 32. 39 

Parallax in Diftance to fee fubftrafted, becauie ) 

Diftance is above 90° * . , , . 5 


Second Correction of Parallax to be fubftraeted, 1 
becaafe Diftance is above <jo» . • . . . J 


102. i*. 15 

4 


Pittance reduced, or cleared both of Refraftion ) 
<*4FtoaUax •, ..... . . \ 


ElAMFl! 
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Example III. 


Let apn. Alt. of? ° Q ' " 

the Star be . } 48 ’ 20 ’ 

Of the Moon . . 64, 30. 
The obferved Dift. 33. 15. 
Etfedt of Refradt. 7 
by Table III. 34 

The horizontal Pa- 7 ° ' " 
rallax . . . j SS’ -9 
Whence the Par. 7 
in Altitude . $ 23 ’ 

The Star’s Alt. cor - 1 0 
redted by Refr. $ 4S * * 9 - 
The Moon’s Alt. 7 , 
corr. by Refr. 4 ’ 3 °' 

Diftance cleared of 7 
Refradtion . J 33 ‘ 34 

Prop. Log. hor. Par. 0.5 1 1 1 
Cofecant of the Star’s 7 
Alt. corredted by C 10.1368 
Refradt. 48°. 19' 3 
Sine Dift. 33 0 . 16' . 9.7392 

Prop. Log. her. Par. 0.5111 
Cofec. of the Moon’s 1 

Alt. corredted by V 10.0445 
Refradt. 64°. 30' 3 
Tang. Dift. 33 0 . 16' 9.8169 

Prop. Log. Arc firft ? 

75'. 32'/ . . J 20 ' 37 ' 1 

« * - . ' r 

• • • •* , < 

V 

^0.3725 

Prop. Log. 7 K " 

Arc 2d 20 

Arc firft . . 75. 32 


Par. in Dift. 0.48 

. / , // 

Table IV. Parallax in Altitude 23 gives 7 
Parallax in Diftance 1 . . a 

Second Corredtion of Parallax. 

... 7 

0 1 11 

33. 15,34 

Diftance cleared of Refradtion 
Parallax in Diftance . . . 

- I 

Second Corredtion of Parallax 

33. 16. 22 

Diftance reduced 

• • ■ • • • ** 33 * Q 


D 


Ejamph 
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« 

Example IV. 


Let the app. Alt. 1 ° * 
of the Star be J 5 3- 1 3 
Of the Moon . 64. 38 

0 / u 

The app. Dmanee 56.17. 44 
Table III. . . . — j— 1, 1 

The Moon’s horizon- / n 
tal Parallax . . j *• 9 
Whence the Moon’s ' , 

Parallax in Altitude , ‘ ® 

Diftancc cleared ) , „ 

of Refraction p 6 * i8 ' 4S 

1 


Propor. Log. of the 1 
Moon’s horizontal l 0.4689 
Parallax 6 t f . 9" ) 
Cofecant of the Star’s "1 

Alt. corrected by > 10.0065 
RefraCt. 53°. 12' $ 

Sine Dift. cleared of 7 

RefraCt. 56°. 19' $ 9-9 20 - 

Propor. Log. of the 
Moon’s horizontal 
Parallax 616 9^ 
Cofec. of the Moon’s 
Altitude correct- 
ed 64°. 38' . 

Tang. Dilt. cleared 
of Refr. 56°. 19' 

| 0.4689 

1 10.0440 
J 10.176? 

p oferc ! ' 8 - s °}^.'‘ 

Second Arc 36. 50 

Prop. Log. of 36'. 50'' 
or fecond Arc 

^*0.6891 

Par. in Dift. 22. 0 



Table IV. Parallax in Altitude 26 gives 4 
Parallax in Diltanee 22 . . 3 


Second Correction of Parallax 

• • • t 

• 

Diltanee cleared of Refradtion 
Parallax in Diftance . . 


** 

56. 18. 45 
— 22. 0 

Second Correction of Parallax 


55.56. 45 

+ 1 

Diftance cleared of Refraction and Parallax . . 

• 

55.56.46 

> 

RlMittl. 

1 " 
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Remarks. 

I. In computing the Effedl of Refraftion, three Places of 
figures, belides tlie Index, will generally be fufficient for 
Table I. but for finding the Effecft of Parallax, the Sines 
Ac. ought to be taken to four Places of Figures, belides the 

r Index. 

II. Sherwins Logarithms are the moll convenient and 
exafl for thefe and other Calculations ; but if a Set of Lo- 
garithms be ufed, having no Cofecants, they are eafily found, 
by taking the Complement of the logarithmic Sine to 20.0000. 
Thus, to find the Cofecant of 48°. 19', fubllrad its logarithmic 
Sine 9.8732 from 20.0000, the Remainder 10.1268 is the Co- 
fecant required, as above in Example III. 

III. If the Index of the proportional Logarithm of Arc firft 
‘•or fecond for Parallax come out 19, fo that 20 cannot be 
thrown off, add 0.3010, or the Logarithm of 2 to the Sum of 
the Logarithms, and then abating 20 from the Index, find 
•What Number it anfwers to in the Table of proportional Lo- 
garithms ; which doubled, gives Arc the firfl or fecond. 

IV. If the Moon's Diftance was taken from the Sun inllead 
of a Star, for Star read Sun in the preceding Rules. 




1)2 SUPPLE- 
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SUPPLEMENTAL 

TABLES 

TO BE USED FOR CORRECTING 

• I *' 

The II d and III d Tables 

FOR 

i 

REFRACTION, 

AND FOR FINDING THE EFFECT OF THE 

SUN’S parAllax, 

WHERE IT IS REQUIRED TO HAVE 

THE RESULT TRUE TO A SECOND. 


BY MR. LYONS. 
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[30] Table I. Supplement!, 

Shewing what Number of Seconds is to be fubftradbed from 
the Number in Table II. on account of the greater Alti- 
tude of the Moon or Star, when Under 30°. 
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Table II. Supplemental, continued, [33] 

Shewing what Number of Seconds is to be added to the Num- 
ber in Table II. Handing under 10 Degrees, when the teller 
Altitude is above io Degrees. 


Leffer Altitude of the Moon or Star. 


Diftanc 

O 

21 

'« 

22 

• 

2 3 

0 

2 4 

0 

2 S 

0 

26 

0 

27 

CO 9 

b 

2 9 

O 

30 

& above 

O 

s* 

i // 

/• 

»> 

n 

// 

rt 

n 

// 

ft 

10 

6 

7 

7 

1 

7 

7 

7 

7 

7 

7 

11 

6 

6 

6 

6 

6 

6 

6 

7 

, ? 

7 

12 

S 

S 

6 

4 

6 

6 

6 

6 

6 

6 

>3 

s 

s 

5 

S 

S 

S 

S 

6 

6 

6 

14 

4 

s 

S 

s 

S 

S 

5 

5 

S 

S 

IS 

4 

4 

4 

4 

4 

4 

S 

S 

S 

s 

16 

4 

4 

4 

4 

4 

4 

4 

S 

5 

s 

l l 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

18 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

19 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

20 

' 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

21 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

22 

3 

3 

3 ' 

3 

3 

3 

3 

3 

3 

3 

23 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

24 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 S 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

26 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

27 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

28 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

29 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

30 

.2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3S 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

40 

J 

I 

I 

1 

1 

1 

I 

2 

2 

2 

4 S ' 

I 

1 

I 

1 

1 

I 

1 

1 

1 

1 

S° 

j 

1 

1 

1 , 

1 

1 

1 

1 

1 

1 

5S 
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I 

I 

I 

I 

1 

I 

1 

1 

1 

60 

1 

i 

1 

t 

I 

I 

I 

1 

1 

1 

1 ° 

0 

0 

a 

6 

O 

O 

0_ 

_0 

.. 6 

. A- 

DO 

0 

O 

0 

c 

O 

•0 

0 

0 

O 

0 

90 

0 

6 

0 

0 

O 

0 

0 

0 

O 

0 
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[363 ' Table IV. Supplemental, 

Vor finding the Correction to be added to Table III. where both 


Altitudes arc above 50 Degrees. 









































N° found by 
pieccdingT#ble. 



WVJW ►» to 


































































Table V. Supplemental. 

For the Effeft of the Sun’s Parallax. 

Apparent Diilance of the Sun and Moon. 

Subftract from apparent Diftance. 

r* o o o o o ooooooo 

D 3° 33 4° 4? 5° 53 60 6 5 7° 75 80 8 5 9° 

o /' // // // // // // // // // // // // 


*5 5 4 4 3 3 3 3 3 

“63344433 

*5 766555 44 

30 9 8 7 6 6 5 3 5 

.33 xo 9 8 7 7 6 6 6 

4011 10 9 8 7 7 66 

43 is 11 to 9 8 8 7 7 

3c 13 12 to 10 9 8 87 


8 

9 

9 

9 


9 

9 

8 

10 

9 

9 

10 

10 

9 

II 

10 

10 

II 

10 

10 

II 

1 1 

10 

II 

11 

10 

II 

1 1 

10 


o O 1 o O o o o 

120 ndiio 105I100 95 90 


I App. Dili, of the Sun and Moon. 


Subftraft from app. Diflance. I 
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EXPLICATION 


OF THE USE OF THE 


SUPPLEMENTAL TABLES. 


T HESE Tables are only neceflary to be ufed where the* 
utmoft Accuracy is required ; and therefore may very 
well be omitted in common Practice, lince the EfteCt of 
them will never amount to' \o" (and generally mucli lefs) if 
the greater of the two Altitudes of the Moon and Star be io a 
or above, as it can fcarcely ever be lefs. Their Titles almoft 
fufficiefttly explain their Ufe : neverthelefs, it niay be proper 
to add the following Directions concerning them. 

Tables I. and II. Supplemental, are to be both ufed in cor- 
recting Table II. of Refraction. Enter Table I. Supplemen- 
tal with greater Altitude of the Moon or Star at Top, arid 
Diftance on the Side, the correfponding Number of Seconds 
is to be fubftraCtcd from that taken Out of Table II. of Re- 
ftaCtion. Then entir Table II. Supplemental with lefier Al- 
titude of the Moon Of Star at Top, and Diftance on the Side, 
the corfefponding Number of Seconds added to Number in 
Table II. of Refraction, hr ft already corrected for Table I. 
Supplemental, gives the Number in Table II. of Refraction 
corrected, which mull be applied as before. 

Note. That when the utmoft Accuracy is required, Tallies 
I. ahd II. of Refraction are to be ufed together with the two 
fhft fupplamental Tables.'if one or both Altitudes arc tinder 
jo*, as well in the Cafes falling to the right Hand of the 
black waving Line as in tlie reft of the Table ; arid Table III. 
cf RefraCtion is only to be ufed, where both Altitudes are 
above 50°. In this Cafe, and this Cafe only, Tables III. 
and" IV. Supplemental iff TO be ufed for correcting Table III. 
of RqfraCiion. Enter Table I 1 L Supplemental with leffer Al- 
titude ; 
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titudeof the Moon or Star at the Top, and greater Altitude 
on the Side, and take out the corrcfponding Number; with 
which enter Table IV. Supplemental on the Side, and enter- 
ing the fame Table with the DiilanCc on the Top, the cor- 
reijionding Number of Seconds is the Correftion to be added 
to Table III. of Refraftion. 

• The two laft Tables, or V. and VI. Supplemental, ferve 
for correcting the obferved Diftance of the Moon from the 
Sun, on account of the Sun’s Parallax; their joint Effeft cannot, 
exceed 9". Enter Table V. Supplemental with the Mocn’s 
Altitude on the Side, and the Diftance at the Top ; and 
enter Table VI. Supplemental with the Sun’s Altitude on the 
Side, and Diftance at the Top. The two Numbers fo taken 
out, applied with their proper Signs refpeftively, according 
to the Directions indicated by the Tables, to the Diftance 
already corrected by the preceding Tables and Rules, give 
the Diftance further corrected on account of the Sun’s Pa- 
rallax. 

Here follow the four Examples wrought before, according 
to the four principal Tables, corrected by the fupplemental 

Tables, 

Example I. corrected. 

The greater Altitude, namely that of the Star, being 
2 4 0 . 48', and the Diftance 51I 0 , the Correction of Table II. 
Supplemental is o ; the lefter Altitude, namely of the Moon, 
being 12 0 . 30', and the Diftance 5 1 £•, Table II. Supplemental 
alfo gives o; fo that the Number found by Table II. cf Re- 
fraction, and confequently the EfteCt of RefraCtion, as found 
before, appears to be exaCt, without needing any further 
Correction. 

Suppofe now, that, inftead of a Star, it had been the Sun, 
from which this Diftance of the Moon was taken. Entering 
Table V. Supplemental with the Moon’s Altitude 1 2 on the 
Side, and Diftance ji|° at the Top, the corrcfponding Num- 
ber of Seconds is 2", to be fubltrafled. I11 like Manner 
entering Table VI. with the Sun’s Altitude 24 0 . 48' on the 
Side, and Diftance ;i-'° at Top, the Number of Seconds 
comes out 3", to be added. Therefore 5 1°. 9'. 51" — i" -t- y 1 
= ji°. 9'. 52", the reduced Diftance correft. 



• t 41 . 3 . 

1 

Example II. correded. 

The greater Altitude, namely that of the Moon,, being 
27 1 °, and the Diftance 102 J®, Table I. Supplemental gives 
o ; the Idler Altitude, namely that of the Star, being j 25', 
and the Diftance as before io2§° ; Table 11 . alfo gives o ; 
whence the Effcdt of Refradlion found before is exadt. 

Suppofe now, that this had been the Moon’s Diftance from 
the Sun, inftead of a Star, to correct the Diftance further for 
the Efi'edt of the Sun’s Parallax, entering Table V. with 
28°. it y, the Moon’s Altitude corroded both fnrRefradhon and 
Parallax, and 102 1 V , the Diftance corroded, you find 4", 

to be fubftradled. Entering Table VI. Supplemental with 
the Sun’s Altitude i$°. 22', and Diftance 102°. 11 /, you find 
o"; whence 102°. n'. n" — 4" — 102°. 1 1 ; . r j'\ the Di- 
ftance of the Moon from the Sun reduced or finally cor- 
rected. 


Example III. corre&ed. 


One of the Altitudes, namely that of the Moon being under 
;o°. This Cafe, though falling to the right-hand Side of the 
black waving Line, mull not be computed by Table 111 . but 
by Tables I. and II. of Refradlion, corredted by Tables I. 
and II. Supplemental ; becaufe the utmoft Accuracy is fup- 
pofed to be required. 

Table I. gives 0641 +2 — 6 — 0637, to which ) * 

prefix the Index 2, it is J ■ il 

Cofecant Diftance 33 0 1 10.2610 


Logarithm of 2 1 1 *2.3247 

The Number in Table II. In the Column intituled io° and 
above, to Diftance 33 0 being 174", and to Diftance 34 0 , 
being 167", to 33 0 . 14', there will anfwer 172" ; but this 
mull be corredted by Tables I. and II. Supplemental. 

The greater Altitude being above 30", Table I. Supple- 
mental gives o ; the teller Altitude being above 30°, and the 
Diftance being 33% Table II. gives z", to be added to 172", 
makes 174", to be fubftradled from 21 1", the Remainder 
37 /; is the Effedl of Refradlion to be added to the obferved 
Diftance 33®. 15'. o" gives the Diftance cleared of Refrac- 
tion 33 0 . r?'. 37 ;/ , or 3W greater than found before by the 
applying Table III, only. The Calculation of the Effedt of 

Parallax 
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Parallax will not be altered hereby, fo that the reduced Di- 
ftance jvill come out i" greaterthan before, or 33 0 . 16'. 32". 

Suppofe now the Diftance was that of the Moon from the 
Sun, and not from a Star, to find the Effect of the Sun’s Pa- 
rallax, the Moon's Altitude corredled for Refradtion and Pa- 
rallax being 64“ 53', and the Diftance above corrected 
33 0 . 16', Table V. Supplemental gives 15", to be fubftradted ; 
and the Sun’s Altitude corredled being 48°. U) 1 , Table VI. 
Supplemental gives to", to be added. Therefore 33° 16'. 32 " 
-r- 33». i6'. 21", the reduced or corredl Diftance 

of the Moon from the Sim. 

Example IV. correfled. 

Table III. "Supplemental anfwering to the Altitude 65° and 
53 0 , gives 1 " ,0 ; with which entering Table IV. Supplemental 
on the Side, and with the Diftance 56° at the Top, there 
will be found 1", to be added to 61", the Number found by 
Table III. or it will come to the fame thing, if it be added 
to tiie Diftance above cleared of Refradlion and Parallax, 
viz. 56A 46" ; whence the Diftance further corredtcd will 
be 56'. 47", 
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MOON’s Distance from a STAR. 


L ET Z be the 
Zenith, M the 
Moon, its Alt. = //, 

N the Star, its Alti- 
tude — 1>, Sine 
Cofine \j.~ m, Sine 
v — N, Cofine u — n , 

Diftance M N — S', 
its Sine — D, and Cofine — d, Radius = I. Putting fj. to ex- 
prefs the Refradtion in Altitude M m at the Altitude //, and 
v the Refraction in Altitude N n at the Altitude », and 
drawing the Arches N i, M r perpendicular to the true Di- 
jlhnce mu, the Dillance is contracted by Refraction, by the 

Quantity 
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Quantity ns + m r ~ N n X Cof. n + M m X Cof. m — v 

M — . . ,.N_— dM_ i v MV“Nm' d 

Dm 


D 


D 


Du 

Nr . Mit • . 

x 

n m 

The Logarithms of -I are contained in Table I. 

n m < 

to which the logarithmic Cofecant of the Diftance, or the Lo- 
garithm of g- being added, the Sum is the Logarithm of the 


Quantity — x 1 — , or the firft Part of the Formula 

above. 

As the greater of the two Altitudes (fuppofe y) can fcarcely 

be lefs than io°, — — may be confidcred as a conllant Quaru- 

tity — 57", the Refradtion at the Altitude cf 4; 0 , which 
put — c ; for, according to Dr. Bradley’s Rule, y — 5 7" 

X Cotang. y -f- 3 y — 57" x ^ nearly, when y is io° or 
more, and confequently — 57 " — c, whence the fecond 

771 

Part of the Formula ~ x — ■ x — — -4- c 

, l) n m u n ’ 

very nearly, v being taken as the Idler Altitude, the Values 
of which Exprelhon are contained in Table II. 

Suppofing the Refradtion in Altitude to be accurately 
as the Tangents of the Zenith Diftar.ces, as they are very 

nearly for Altitudes above io°, y — and v = 

which fubtlituted in the general Formula , it becomes 
1 rM jN d 

g x T — g x 2 e, and fubftituting for the Cotang. 

g it is equal ~ — t,t being the Tangent of Half the Dillance, 
or * /, the general Formula is reduced to the following E*- 


„ ' M .. 

prcilion, gX 2 + = 2ei + ^ x 


N 

'M' 


M — N) 1 
D 


MN 


If 
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\ , m_N* 

If both Altitudes are above 50°, the Quantity ^ x 

will never exceed S " ; and therefore the EtTedl of Refraction 
may be taken — z it, the Values of which are contained in 
Table III. 

The Cafe is the fame with refpeit to all the Places falling 
tb the light ’Hand of the blade waving Line in Table I. 
which therefore will alfo be found at once by Table 111 . 

' When the utmoil Accuracy is required, fonie fifiall Cor- 
rections mull be made to Tables I, II, and III. of RcfraCtion, 
fhefe are contained in the four firil fupplemental Tables, and 
are readily to be taken out at Sight. The Foundation of 
them Is * follows . (. i being — e x Cotang, [z 3 [z — e 

X ^ > nearly = (or for [i fubllituting its approximate 


, em . m zem .... , Mm 3 £ 

\ abac M , =) MJ , it ,s plain that — = * “ jjjy 

t i-T m ' N v 3 c 1 d NT M#* 

In like Manner--*- = e — Whence =r X - 1 — , 

n N 1 D n m 

the fecond Part of the general Formula, may be taken for 

Altitudes above 10°, very accurately, - to - be = -g- 


X 2 1 — — - ^rr. But the Numbers in Table II. Handing 

in the hit Column, intituled ro° and above, are = g X 1 12", j. 


and the Exprelfion jult found above is = £ x 1 uJ'— \ e ~ — | 

•D M 1 N 1 

which is greater than ^ x by — x i "\ — 

This Correction, therefore, mull be applied to tlie Number 
taken out of tlie ialt Colrunn of Table IL This may be re» 

folved into two Parts, -f x i"l — and — ^ x \ 

U . “ N 1 ' D M 1 

The firil Part is contained in the fecond fupplemental 
Table, the other Part in the firil fupplemental Table : Only 
wheti tlie greater Altitude is under io°, the Corre&ion 

d 3 ‘V- : . 

— pj X jyjp being nob quite exadt, the Correction in that 


Cafe 
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Cafe was found from the Formula — ^ x — — — ; for 

it is plain that this Quantity added to ^ x -f- y t ", the 

Quantity handing in the lafi Column of Table II. makes 

~ x 4- ^ >X - the fecund Part of the general Formula. 

D n m 

It has been Ihewn above, that when both Altitudes are 

confiderable the Effed of Refradion — a f / + ~ x — — - 

U M i\ 

the principal Part zei being contained in Table III. the 
other Part ferves as a Correction to it ; the third fupple- 

mental Table contains the Values of e x — an< * ^ ie 
fourth fupplemental Table ferves to multiply this laft Quan* 
tity by i, or the Cofecant of the Diftancc, in order to ob- 
tain the required Corredion of Table III. of Refraction. 

Inveftigation of the two Rules for finding the Effett 
of Parallax. 


■ = horizontal Pa- 


N 



Let k — horizontal Pa- 
rallax ; then M m — h m, 
and Mr = M»jX Cof. M 
, N — 

_h m x— ]Tm - D - 

hd M 
D 

rallax x Sine of the Star’s 
Altitude x Cofec. Dift. 

— horizontal Parallax X Sine of the Moon’s Alt. x Cotang. 
Di fiance. 

The Effed of the Sun’s Parallax might be found in the 
fame Manner; but being very fmall, is conveniently thrown 
into two Ihort Tables, the Vth and Vlth fupplemental ones. 

Table IV. for Parallax contains the Produd of the Verfe- 
lines of tire Number of Minutes contained in the firft Column, 
and tire Cotangent of the Numbers at the Top of the Table, 
reduced into Seconds. 

The 
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The Difference of the two Numbers taken out of this T able 
exprefles the Quantity of the fecond Correction of Parallax, 
delivered in the Preface to the Britilh Mariner’s Guide ; for 
the Inveftigation of which, fee Philofophical Tranfadlions, 
Vol. LIV. p. 273. for the Year 1764. 

N. B. Table IV. will be found ufeful, as a general Table, 
for many other Purpofes, where the Fluxions of fpherical 
Triangles are concerned ; of which take one 


Example. 

Let it be required to find tire Deviation of a Star’s Paral- 
lel of Declination from the fixed horizontal Wire of a Qua- 
drant placed in the Meridian, at any fmall given Diftance of 
the Star from the Meridian. Enter the Table with the Star’s 
Diftance from the neareft Pole of the Equator at Top, and 
the given Diftance from the Meridian, expreffed in Minutes 
of a great Circle on the Side (in the Column marked Paral- 
laxes) and you will find the Deviation required. Suppofe the 
Diftance of the Star from the Pole to be io°, and the Diftance 
from the Meridian to be 30' of an Arch of a great Circle, the 
Deviation will be found 45^. 

Problem. 

Having given the Hypothe- 
nufe S, and one Leg ji, of a 
right-angled fpherical T riangle, 
to find the Angle oppofite to 
this Leg. 

Let i be the Angle of a 
right-angled redtilinear Tri- 
angle, whofe Hypothenufe is S, and one Side 0, and in 
Table IV. find what Number of Seconds anfwers to (2 in the 
Column of Parallaxes, and i among the Diftances; j. of this 
Number added to the Angle e in the rediline tr Triangle, 
will give the fpherical Angie. 

Example. 

Let 3 — i°, S — 2 0 , and therefore 5 — 30°; the Num- 
ber in Table IV. anfwering to 6 o f and 30° is 34", ( of which . 
is 1 8"; whence the fpherical Angle — 30°. o'. 18". 

[This was communicated by Mr. Lyons.] 

CORRECTION 
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CORRECTION 

TO BE APPLIED TO THE 

EFFECT of REFRACTION 

Found by the above or any other Method, 

On account of the Barometer and Thermometer. 


T HE Refradions in Altitude, and confequently the 
Effed of Refradion upon the Moon’s Diftancc from a 
Star, varying with' the Changes of the Temperature of the 
Air, indicated by the Barometer and Thermometer, it be- 
come* neceflary to pay a Regard to this Circumltance, when 
the utmcft Accuracy is required, and therefore as often as 
the fupplemental Tables are made ufe of. 

The Table of Refradions In Altitude, p. 1 , was adapted 
by Dr. Bradley to the Altitude 50° of Fahrenheit's Thermo- 
meter, and the Altitude 29,6 Incites of the Barometer; and 
it will anfwer equally to the Altitude 55 of the Thermo- 
jmeter, and 30 Inches of the Barometer, which is about its 
mean Altitude at the Level of the Sea. 

When they are at any other Heights, to find what Cor- 
redion muff be made to the Effed of Refsadion, already 
found by Tables I. and II. or Table III. with tire fupple- 
mental Tables; fay. As 400 is to the Difference of the Ther- 
mometer from 55 0 ; fo is the Effed of Refradion, before 
found, to its Corredion required ; to be fubftraded from 
thence, if the Thermometer is higher than 55 0 ; but to be 
added, if the Thermometer is lower. 

Take the Difference between the Altitude of the Barometer 
and 30 Inches, and fay. As 300 is to the faid Difference, 
expreffed in Tenths of an Inch; fo is the Effed of Refradion 
eorreded for the Thermometer,- to the Corredion required on 
account of the Barometer ; which added to or fubftraded from 
the Effed of Refradion eorreded for the Thermometer, ac- 

G coi ding 
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cording as the Barometer ishigher or lower than 30 Inches, gives 
the true EfFeft of Refraftion corrected on account of both. 

The common Barometer not being proper to be ufed at 
Sea, and the Changes of Refraftion relative to this Inftrunjent 
being generally much Ids tlian thofc anfwering to the Changes 
of tJie Thermometer, efpecially hear and between tlie Tropics, 
perhaps the Correction of the E tie ft of Refraftion on account 
of the Barometer will generally be omitted, except the In- 
ftruntent called the Marine Barometer lhall be found, or be 
improved, to be of fuificient Exaftnefs for life at Sea. 

■The Thermometer made cfe of Ihould be of Fahrenheit’s 
Scale; and if not kept always In a 11 lady Place in the open 
Air, Ihould be brought out Mien wanted, ahd kept in the 
Air. for at lead five Minutes, when' it will .come to its proper 
Station, anfwerable to the Temperature of the Air. 

TJie Refraftion in Altitude taken out of the Table, p. z. 
may, in like Manner as above, be corrected on account of 
the Barometer and Thermometer ; but this will lie of no great 
Confequence for correfting Altitudes taken from the Horizon 
of the Sea, as they can feldom lie taken fo exaft as the Di- 
stance of the Moon from the Sun or Stars may ; and the 
Exaftnefs of a Minnie is more than fufticient for all the Pur- 
pofes. to which the Altitudes taken at Sea ate at prefent ap- 
plied in the Praftice of Navigation. But fhould an Obfervcf 
take Altitudes of the Sun or Stars at Land, for finding his 
Latitude or the Time of the Day, with a well-divided aftro- 
nomical Quadrant, or with a good Hadley’s Quadrant, by 
the Help of Reflexion from a Bafon of Water or Quickfilvdr, 
defended from the 'Wind, in fuch C-fe it might be proper 
that he fhould firft corrcft the Refractions taken out of Table 
p. 2. in the Manner above explained, before he applies them 
to the Reduction of his Obfcrvations. 

1 cannot conclude this Subject without firft paying a Tribute 
of Juiiice due to the' Memoi ies of thofe great Aftronomers', 
Dr. Halley and Dr. Bradley, in the following Remark ; that 
as to the former, we owe the Hint of the life that may be 
made of the Barometer and Thermometer in correfting aftro- 
nomical Refractions; fo to the latter we owe the firft Example 
of putting this Method in Praftice, together with a more ac- 
curate Table of mean Refractions than was known before (fee 
p. 2.) and a mod excellent Rule exprefting the Changes of the 
fame Refractions, anfwering to the Variations cf the Ther- 
mometer (the Suhftunce of which is given above) deduced 
from the Mean" of a in eat many Obfcrvations, made with an 
Inttrument far fuperior to any before ufed in the Praftice of 
Alhonomy. 

A N E W 
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A TABLE for reducing the apparent to the true Altitude 
of the Moon. I. continued. 


Hor. , / 
Par, J 58 


Cor", 4- Cor". ■+• | Cor". - 


*/ 

// 

25 

0 

33 

3* 

39 

23 

43 

20 

46 

O 

47 

SV 

,49 

13 

5 ° 

14 

5 ° 

57 

.51 

29 

if 

S 2 

.52 

9 

S? 

21 

,52 

28 

S 2 

3i 

5 2 

31 

5 2 

28 

S? 

2 3 

'S 2 

16 

S 2 

6 

SI 

SS 


26 . o 

34- 3i 
40 . 23 
44 . 20 

47 . o 

48. 52 


;S9- 13 
tfi- 13 
51. 56 
. 52 . 28 

»?, Ji 


•S3- 19 
•S3- 26 
i5 3- 2 9 
S3- 2 9 


■ 52 . 38 
42 . 22 
. 52 , s 

jS*- 47 
, 31.27 


26 

'SO. 12 

2 7 

49 . 49 

28 

49 . 26 

29 

49 . I 

3° 

,4 8 - 35 


a. 7 . o 
3S- 3 1 
4 1 - 2 3 
45- 19 
48 . o 

49- S 2 


28 . o 

36. 31 

42 . 23 
46 . 19 
49- o 
S°- 5? 


.Sr- I2 . 

S3- 12 

53- SS 

54 - 26 

54- so 


SS- 6 
•SS- *7. 
55-23 
SS- 26 
SS- 2 S 


55-21 

SS- I 6 
5 S- 7 
S4- S7 
:54- 44 


54- 30 
‘54- 13 
S3- SS 
-’S 3 - 36 
S3- > S 


,5 2 -53 

-S 2 - 30 

■s 2 - s 

iS 1 - 39 
.51. 11 


iS«- s 
■ 56 . r 6 
S'6. 22 
56.24 
56 . 23 


. 56. 19 

5 6 - >3 

56 . 4 

-S Sr S3 
SS- 4° 


S 3- 47 
53- 2 3 
iS 2 - S 8 
S 2 - 31 
S 2 - .3 


































































































































































































A TABLE «C Logarithmic Ditferences for readily eonr- 
putine the true Diftance of the Moon from a Fixed Star. 

V II. 


Hor. 


A 

/ 

/ 

/ 

. Par. > 

. 53 

54 

55 

5 6 

57 

Alt. D 

Log. Diff. Log. Diff. Log. Diff. | Log. Diff. Log. Diff. 

Q 

O 

+ n. 3 

4- 11.2 

4 - ll.t 

4- 11.0 

-t- 10.9 

a 

+ 4-2 

+ 3-9 

4 - 3 - 6 

4 - 3-2 

4 - 2.9 

■ 2 

— 5.3 

— 5-9 

— 6.5 

— 7.1 

— 7.6 

3 

16. 1 

1.6.9 

» 7-7 

i8-5 

19-3 

4 

*7-3 

28.4 

29.4 

3°-5 

31.5 

5 

38.8 

40.1 

4«-3 

42.6 

43-9 

6 

50.4 

51.9 

53-4 

54-9 

S 6 -3 

n 

62.0 

63.7 

65.5 

67.2 

68.9 ; 

8 

73- 6 

7:5.6 

77-5 

79*4 

8l 1 i 

9 

8.5.2 

87.4 

89.5 

9i.7 

93-8 | 

IO 

96.8 

99.1 

101.5 

103.9 • 

106.3 j 

4-1 

108.3 

1^9 

H 3-5 

116.1 

n’8.7 1 

12 

. 1*9:7 

122.0 

125.4 

128.2 

131.0 i 

13 

131.2 

134*2 

137-2 

140.3 

143-3 1 

14 

142.6 

145.8 

149.0 

152.3 

! 55-6 ! 

*5 ~ 

. IS 4 -Q 

157-4 

160.9 

164.3 - 

-IO7.8 : 

16 

165.2 

168.9 

172-5 

176.2 

» 79-9 ! 

47 

176.4 

180.3 

184.2 

188,1 

192.0 

18 

187.6 

191.7 

195.8 

199,9 

294.0- 

19 

198.7 

■ 203,1 

• 297.3 

211.6 

216.0 

20 * 

, 209.8 

: 214.2 

218.8 

. 223.3 ■ 

227.8 

21 

220.8 

225.5 

* 230.2 

2 34-9 

239.6 ‘ 

22 

^3 

231.6 

242.3 

236.5 

247.5 

2 4 ..4 

252.6 

246,3. 

257.8 

251.3 t 
262.9 

2+ 

253.2 

258.4 

263.8 

269.1 

■ 274.51 

2J - 

263.7 

: 269.3 

. 274-8 

28074 

285.9 j 

-26 

274-3 

280.1 

28.5.8 

291.6 

297.3 | 

2*y *. 

284.8 

290.8 

29 '»- 7 . 

302.7 

3 ® 8 .y ; 

28 

295.2 

301.3 

397-4 

31.3.6 

119-7 j 

-20 > 

3 ° 3-5 

31 1-7 

3181 

324.4 

330.8 ; 

3 ° 

315.6 

322.1 

328.7 

335-2 

341-7 1 
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A TABLE of Logarithmic Differences for readily com- 
puting the’ true Diftance of the Moon from a Fixed Star. 

II. continued. 

\ . 









Hor. 

/ 

/ 

/ 

/ 

/ 

Par. 5 

58 

f 9 

60 

6l 

62 

Alt. I 

Log. Diff 

Log. Diff 

Log. Diff. 

Log. Diff. 

Log. Diff., 

o 

o 

4- 10.8 

4- 10.8 

4 - 10.7 

4- 10.6 

4- 10.4 

I 

4 - 2.5 

4 - 2.2 

4 - 1.8 

4 - 1.5 

4 - 1.1 

2 

— 8.2 

— 8.8 

— 9.4 

— 1 0.0 

— 10.6 • 

3 

20.1 

21.0 

21.8 

22.6 

23-5 

4 

32.5 

33-6 

34-7 

35-7 

36.8 

5 

4 S.i 

46.4 

47-7 

49.0 

50.3 

6 

57-8 

59-4 

60.8 

62.4 

63-9 , 

7 

70.6 

72-3 

74-1 

75.8 

77-6 l 

8 

83-3 

8 f -3 

87.2 

89.2 

91.1 

9 

96.0 

98.2 

100.3 

102.5 

IO4.7 ! 

10 

108.6 

III.O 

11 3-4 

115.9 

Ii8.2 

ii 

121.3 

123.9 

126.5 

129.1 

1 3 *-7 

12 

I 33 - 8 

136.6 

239-5 

142.3 

145.2 

>3 

146.4 

149.4 

152.4 

* 55-5 

158.5 

14 

1 58.8 

162.0 

165.4 

168.6 

1 7 1.9 

if 

171.2 

174-7 

178.2 

181.7 

185.2 

16 

183-5 

187.1 

191.0 

194.6 

198.3 

17 

195.8 

199.8 

203.7 

207.6 

211.5 : 

18 

2c8.I 

212.2 

216.3 

220.4 

224.6 

19 

220.2 

224.6 

228.9 

233-3 

237.6 • 

20 

232-3 

236.8 

241.4 

245.9 

250.4 

21 

244.4 

249.1 

'253-8 

258.6 

263.3 

22 

256.2 

261.2 

266.1 

271.0 

276.0 

23 

268.1 

273.2 

278.3 

283-5 

288.6 

24 

279.8 

285.2 

290.5 

295.8 

301.2 

2 f 

291.4 

297.O 

302.5 

308.1 

3 i 3-7 

26 

3 ° 3 -i 

308.7 

3 H -5 

320.2 

326.0 

27 . 

3 H -4 

320.4 

326.3 

33 z -3 

338-3 

28 

325.8 

332 -o 

338 -I 

' 344-3 

350.4 

29 

337 -° 

343-4 

349-7 

35 6 - 1 

362.4 

30 

348.2 

354-7 

361.3 

3 & 7-8 

374-3 


H 2 


4 
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A TABLE of Logarithmic Differences for readily com- 
puting the true Distance of the Moon from a Fixed Star. 

It. continued. 


Her. 

/ 

/ 

/ 

/ 


Par. D 

53 

54 

55 

56 

57 . 

Alt. J 

Log. Diff. 

Log. Diff. 

Log. Diff. 

Log. Diff. 

Log. Diff 

O 

3° 

3 i 5 -6 

322.1 ' 

328.7 

SSf-’z 

341-7 

31 

3 2 3-7 

332-4 

339 -t 

345-8 

352.5 

3i 

335-7 

342-5 

349-4 

356-3 

363-2 

33 

345-5 

352.6 

359-7 

366.8 

373-8 

3 + 

355-3 

362.6 

369.8 

377 - 1 

384-3 

31 

3 ^ 4-9 

372-3 

379-8 

387.2 

394-.7 

36 

374-4 

382.0 

389-7 

397-3 

404.9 

37 

383-8 

391.6 

399-3 

407-2 

415.0 

38 

393-1 

401. 1 

4O9.O 

417.0 

425.0 

39 

4 02 -3 

410.4 

418.5 

426.7 

434-8 

40 

4 i i -3 . 

419.6 

427.9 

436.2 

444.6 

41 

420.2 

428.7 

437-2 

445.6 

454-1 

4? 

428.9 

437-6 

446.2 

454-9 

463-5 

43 

437-5 

446.4 

4 ' 5 - 2 

464.0 

472.8 

44 

446.0 

45 5 -° 

464.0 

472.9 

481.9 

43 

454-4 

463-5 

472.6 

481.8 

490.9 

46 

462.6 

471-8 

481.1 

490.4 

499-7 

47 

470.6 

480.0 

489.5 

498.9 

508.4 

4 s 

478.5 

488.1 

497-7 

5 ° 7-3 

516.9 

49 

486.3 

496.0 

5 ° 5-7 

515-5 

523.2 

5 ° 

493-9 

5 ° 3 - 8 

.513 6 

523-5 

533-4 

5 i 

501.4 

5 1 1.4 

521.4 

531-4 

541.4 

52 

508.7 

.518.8 

529.0 

539 -i 

549-3 

53 

515-8 

526.1 

53 6 -3 

546.6 

556.9 

54 

522.7 

533-2 

543-6 

554-0 

564.4 

55 

529-5 

540.1 

550.6 

561.2 

571-7 

5 6 

536 -I 

546.8 

• 557-5 

568.1 

578.8 

57 

542.6 

553-4 

564.2 

574-9 

585-7 

58 

548.8 

559-7 

570.6 

581.6 

59 2 -5 

59 

554-9 

565-9 

577.0 

588.0 

1 599-1 

60 

560.8 

. J 7 I -9 

. .. 

583-1 

594.2 

605.4 
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, A TABLE of Logarithmic Differences for readily com- 
puting the true Diitance of the Moon from a Fixed Star. 
11. concluded. 
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■ XJ ■ 'S' -E 


OF THE PRECEDING 


TABLES. 


Problem. 

H AVING the apparent or obferved Diftance of the 
Moon from a Fixed Star, together with the observed 
Altitude of each, to find their true Diftance. 

Solution. 

With the Moon’s horizontal Parallax, and apparent Alti- 
tude, take out the Correction of her Altitude from Table I. 
alfo tiie logarithmic Difference from Table II. which referve ; 
and to the Correction of the Moon’s Altitude add the Re- 
fraction of the Star ; this Sum added to or fubftrafted from 
the Difference of the obferved Altitudes, according as the 
Moon is higher or lower than the Star, gives the Difference 
of their true Altitudes. 

Then, from the Natural-cofine of the Difference of the ap- 
parent Altitudes fubftraCt the Natural-cofine of the obferved 
Diftance, and find the Logarithm of the Remainder^ from 
which take the logarithmic Difference before referred, and 
you will have a Logarithm, whole correfponding Number 
fubftrafted from the Natural-cofine of the Difference of their 
true Altitudes leaves the Natural-cofine of the true Diftance 
. required. . ' . j 

- * - - * ’ - l 

Example. 
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Example. ' $ * . n 

(From Mr. Maskelyne’s Mariner's Guide, p. vj, ice.) 

1762, May 9, at i2 h . 34', 19// apparent Time at Greenwich, 
according to Account at Sea, 

The apparent Diftance of the Moon’s Centre from J ° ' " 

Spica Virginis was . . * f SJ* 2 °- 5? > 

The apparent Altitude of the Star 24 . 4 8 

The apparent Altitude of the Moon's Centre . . 12.30 

Difference of the apparent or obferved Altitudes • «. 18 

Correftion of the Moon’s Altitude from 7 ' » 1 

Table I. M°- 4 Z C ' 

Refraction of the Star .,***' J « 1 C 

Siun fubllrafled • 6 * ,, ,, 

Difference of their true Altitudes , . * . . 

Natural-ooifae of the Diderence of apparent Al- 7 

N fta i r ice COflne ° f 5 10 ' 28 '‘ 3s "' t! ’ e ^PP 3 "" 1 * Di " | 622 g 3 

Difference of the Natilral-cofmes . , . , , T 3 j 4z2 

Logarithm thereof.- . . . ..... . , . , 4.04021 
Logarithmic Difference taken from Table II. fub-V 
11 raft | J 3J 

Remainder , ; - - 

* * « • 4-J479 2 j 

Number correfpoading thereunto 3JJI2 

Natural-coiine of it?. 2 j/. ij« the Difference of)"^I 
therr true Altitudes . t 98920 , 

From which fubftraft the above correfpondinjc 7 ‘ 

Number . ~ 6 F 35312 

Leaves Naturai-cofme of j i°. 9/. j 4 //, the Moon's > , „ 

. true Diftance from the Star J 62 70S 

' • I Note. 
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Note: If only the firft five Figures of the Sines and Lo- 
garithm* be ufed, they wiU commonly (determine the Moon’s 
true Diftance (bom a Star, within or at molt io w ; in 
whioh Cade, the Jaft Figure of Ate (logarithmic Differences is 
to be omitted, and if the Star’s Altitude be above the re-; 
mainiog figures will need no -Cowedion : ;bnt .if greater 
Exaftnefs be defiredj fo that fee Figures of -the Sines and Lo- 

K ’ Tuns be taken, all the Figures in the Table of logarithmic 
traces are to be-made -ufe dfj and if -the Star's Altitude 
does not exceed 2 c 0 , %re.to .be inercafed, as in the fo Mowing 
T*«e. 


Alt. of 
the i 
Star. 

Particles to 
beaddedtol 
.Log. Diff. 

Alt. of 
the r 
.Star. 

< 

Particles to 
>be added -to 1 
Log. tDiff- 

- P 




2 * 

4-4 

IO 

0.4 

3 1 

2 - 7 ' 

11 

°-3 

4 

1.8 , 

•Jte- , 

©-.3 ; 

5 ‘ 

*•3 

13 

0.2 




- JJ ma . 

6 

0.9 

«4 

0.2 

7 • 

°-,7 , 

i; 

JO., I 

8 - 

0.-6 ' 

20 

0.1 

9 * 

©■S' 

*5 

T 

0.1 


‘InYcftigaiioo of the foregoing 5ta*utrJ.«N. 

In the fpheric’al Triangle BAC, jy 

wherein A reprefents the Zeifitlu 
B thelWoon, and C the Star, are / \ 

given .the three Sides, to find -how f \ 

much the Bafe B C is altered, by / \ 

varying the -Sides AB .and AC, ./ \ -C 

while the Angle at the Vejtex A ,fc f 
remains theifijme. _ r’ 

B 

As Sine A*B x ' Sine AC : R* :s Ver.-line BC — Ver.-fine 
Ah — AC : Ver.tfine 4. 

A nd, -as Sine A b X Sine Ac.: R* :: Ver.-fine b-c — Ver.-fine 
- — Ac 1 : Ver.-fine A. Pet Cafwell Trigon. Axiom. 4. 

• Then 
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